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Kathleen Q. Abernathy
Vice President
Federal Regulatory

AhTouch Communications

1818 N Street N.W.
Washington, DC 20036

Telephone: 202 293-4960

Facsimile: 202 293-4970

Mr. William F. Caton
Acting Secretary
Federal Communications Commission
1919 M Street, NW, Room 222
Washington, DC 20554

RE: PR Docket 93-61, Automatic Vehicle Monitoring Systems

Dear Mr. Caton:

The attached letter dated June 21, 1994 was forwarded to Chairman Hundt, Commissioners Barrett,
Quello, Ness and Chong of the Commission. Please associate this material with the above-referenced
proceeding.

Two copies of this notice were submitted to the Secretary of the FCC in accordance with Section
1.1206(a)(l) ofthe Commission's Rules.

Please stamp and return the provided copy to confmn your receipt. Please contact me at 202-293
4960 should you have any questions or require additional information concerning this matter.

Sincerely,

~re~~
Attachments

June 21, 1994
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Ralph Haller
Chief, Private Radio Bureau
Room 5002
2025 M Street, N.W.
Washington, D.C. 20054

Kathleen Q. Abernathy
Vice President
Fedetal Regulatory

Ait'I'ouch Communications

1818 N Street N.W.

Washington, DC 20036

Telephone: 202 293-4960
Facsimile: 202 293-4970
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Re: PR Docket No. 93-61, Automatic Vehicle Monitoring Systems

Dear Mr. Haller:

Attached is a report prepared by AirTouch Teletrac on the company's actual experience
with interference from Part 15 equipment. We believe this information will be useful in
your deliberations in the above proceeding.

Teletrac has more than five years of experience testing and operating its wideband vehicle
location system in the 902-928 MHz band. Our systems have been commercially
operational in the following six major metropolitan areas: Los Angeles (3 1/2 years),
Chicago and Detroit (3 years), Dallas and Miami (2 1/2 years), and Houston (2 years).
We have more than 35,000 subscriber units in operation 24 hours a day, 365 days a
year.

As is described more fully in the attached report, Teletrac has not experienced a single
case of harmful interference from meter reading transponders, metropolitan area network
devices, indoor video links, wireless security systems, wireless bar-code readers, or
wireless portable computers. This is despite the fact that more than 750,000 Part 15
devices are estimated to be operating in its coverage areas. In fact, only two types of Part
15 equipment cause any real problems. They are field disturbance sensors used as anti
shoplifting sentries and long range video links and these two groups of devices have
caused only 47 instances of harmful interference during the three years Teletrac has
been operating. Furthermore, in all instances of harmful interference, Telt~trac has been
able to mutually resolve the problem with either the manufacturers or the service
provider.



The attached information demonstrates that Teletrac's system has been properly designed
to operate in the 902-928 MHz band and that concerns about the potential for interference
have been overstated. It also demonstrates that the Part 15 community and Teletrac have
been able to negotiate mutually agreed upon resolutions without requiring the user to
discontinue use of the Part 15 device and without FCC involvement.

Please feel free to contact me if you have any questions regarding the study and the
operation of our system.

Sincerely,

~~MJ
Kathleen Q. Abernathy

cc: Chairman Hundt
Commissioner QueUo
Commissioner Barrett
Commissioner Ness
Commissioner Chong
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Experience with Part 15 Interference

'..........
There has been a great deal ofdilCUllion in thiI prCM*dina reprdina the susceptibility ofthe
TeJetrac system (and LMS I)'ItemI in geI*'I1) to i.-fetence from Part 15 equipment that
operates in the 902 to 928 MHz ftequenc:y bIDet. ConcemI have been expressed by
manufacturers and major UIeI'I ofPart 15 equipment with reprd to the potential for
interference to LMS aystem. and the consequences ofIUch interference to those parties.
Many ofthele parties have no direct experience with Teletrac or other LMS systems and
have based their concerns on supposition rather than the realities of co-existing with LMS
systems.

Teletrac believes that a review ofthe actual experience it has had with harmful interference
from Part 15 equipment wiD help to alleviate thele concern•. I This experience is trom
several yean ofcommen:ially operating an LMS syItIm in six I'IlIjor metropolitan areas in
conjunction with hundreds ofthousand. offully operational Part 1S devices. This experience
provides valuable real world data on interference that cannot be pmered from a limited set
of laboratory or field teIta even under the mOlt well conceived circumstances.

r..."EI......et ...

Teletrac has over 5 yean ofexperience in tuanl .. operatina its LMS system in the 902 to
928 MHz frequency band in COftjunetion with Part 15 equipment. Teletrac systems have been
commercially operatinl in Jix IMjor metropolitan areu: Lo. AnpIes for 3 1/2 years,
Chicago and Detroit for 3 years, Dallas and Miami for 2 1/2 yeII'I. and Houston for 2 years.
These systems cover urbln and suburban area where Teleuac estimates over 12% of the
U. S. population lives and worka (bued on 1990 census data). This coverage is achieved
with about 180 fixed site receivina station. that share the spectrum with hundreds of
thousand. ofPart 15 devica.2 Teletrac provides reIiIbIe and useful services for over 35,000
subscriber units 24 boun a day, 365 days a year.3 MIRY ofTeletrac's customers (including
utilities and retailer.) Ule Part 1S equipment that operates in the 902 to 928 MHz frequency
band in their daily operations without degradation to either TeJetrac or the Part 1S
equipment.

1 Te1etnc hal pIGpOIDd • _.1_. tolerance tbnIIIoId 10 rAt_ for LMS IY*IU (Teletrac
COIRmenta. February 1994). U.... the pI'OIIOIII. i be CODIidend bannful by an LMS
operator only if the IoIeraRce thNIhoId I. excoedod. Toletrac II ae:tivoly working with other LMS opcralon 10
arrive It...... upoD 1M......... 1Ju-.hoId.
2 A deIIiJed eslimace oftile nuMber ofPan I' devicec that arc operating in Teleerae coverage areas is
~ 1aIcr in thl. docur'nt.

Interference to LMS rcaiw .... depcnda on the n........ 01•• the number ofPan 15 devicu and the
area ofccmvaac and doa not depend on the number ofLMS subtcriber unit.. 'Therefore, sublcribcr unit
arowth will not increase the incidence of interference.



TeJetrac's experience shows that co-existence with LMS requires no more than this existing
capability on thc part ofPart IS manufacturers and it i. only in very limited cases (0.006%)
that it becomes necessary. In those cases wherc frequency selection is not a dcsigned-in

Teletrac has not experienced a singlc case ofhannfUl interference trom mctcr reading
transponders, metropolitan area network dcvice.t, indoor video links, wircJeu security
systems, wireless bar-code readers, or wireleupo~ computers. Teletrac hu seen
harmful interference from the equipment of only 5 maMlfacturcrs out ofthe dozens ofPart 15
manufacturers that have participated in this proceedinl. On average, the rate ofharmful
interference encountered by Teletn.c represent. about 1 cue every 4 months for each ofits 6
cities. In the past 6 months Teletrac has experienced a total ofonly 6 cases.
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S._,norb" 15 wpt-" to NctDC.

Since starting commercial operations in 1991, Teletrac has expericnced harmful interfercnce
from about 0.006% ofthc morc than 750,000 Part 15 devicea estimated to be operating in its
coveraae areas." Of the dozens ofapplication. for Part 1S equipment, only two types of
equipment have caused all but two cueI ofh8nnAlJ mt.&rence. ' TbeIe primary call...

havc been field disturbance acnlOn used u anti-ahopIiftiaSlCfttries that operate undcr Part
15.245 and Ions r.... video Ii... that op«ate under Part 15.249. Even within theae two
applications, only about 47 individual devices have c harmfUl interference to Teletrac
during the 2 to 3 1/2 yan ofopemion in its 6 mark TheIe have consisted ofabout 30
field disturbance sensors and 17 long rangc point-to-point video links. 6

Every cue ofharmful int«ference to datc has been raolved cooperatively between Teletrac
and Part 15 manufacturers or UJerS and in no cue hu there been a need for FCC
intervention nor has any Put 1S device been required to cease operation. Interference has
typically been resolved by changing the operatina ftequency ofthe Part 1S device for about
$200 including parts and labor which Teletrac hu paid in almost every case. In no case did a
Part 15 user ever have to cease operation ofequipment for lonaer than the time required to
change the equipment to another trcquency (typically on thc order of IS to 30 minutes).
Given the limited number ofunits that have had to shift ftequency there has been virtually no
impact to other users oftbc band. Many, ifnot molt, Part IS devices have a selectable
operating frequency to mitiptc the potential for interference between each other and other
users ofthe spectrum: some do this automatically whilc others requirc manual selection.

04 Teletrae hal INtICd its~ OR its own experience with Part 1.5~ and the available data from
Pan 1$ manufacturers on the ....-er ordevic:el operatina in .... 901 to 91t MHz ftequency bind.
S The other two allCI of hannftll in1erfercnc:e were CM.-d by a c:ordlal teIepboac aDd a long ranp point-to
point cIaaa link, both opendltl WIder Pan 15.247. In both cues, the users were able to continue operating al
fi'equelIcioI outIide ofTeletrac'. opeqtiaa banet.
6 In the aile ofone Il1aIlIIIact1uw offte1d dilturbancc ICIIICJII, an apeomeat was reached between Teletrac
aDd the manufacturer wbenby the manufacturer ..... to move devicelat Teletnc's requesI at • ncsotiatod
COlt to Te1etrac. Tcletrae field .,.Ions pel'8Ol1_ toc* .....oftJUa apeement within there budIeWY
Ihnits to migrate devices that C8ICd even 1ll0dcralC IMI ofiDlederencc. 1be number of11ekl disturbance
sensors shown (about 20% of the total) represents thole that ca.-d interference in exccas of the proJ)OlCd
level. Given the limited number or cues and the low COllI involved, Toletrac plans to continue this activity.

Esper;.ce with Part 15 I......,erence



M"IMpde ofl,n 15 ..........,c.

capability. only very simple and inexpensive modifications to the equipment are necessary
(typically replacement ofa Cl)'stal oscillator costing several dollars).

PIII't 15 POPIlItltioIl wltAiII Tektrtu: eo.,.,.. ..4Nru.

Teletrac covers over 12% ofthe U.S. peJpulation in itl6 commercially operatina systems.
Table 2 shows the number ofPart IS devices Teletrac estimates are operating within its
coverage areas which usumes the devices are approximately deployed in proportion to the
U.S. population.

..... 3
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ToItIl u.s. PopIIltltioa ofPfII115 Dnka.

Estimates ofthe number ofPart 15 devices opellti. nation-wide in the 902 to 928 MHz
frequency band are shown in Table 1. TheIe eItimates have been taken either directly from
Part 15 manufacturer fiaura or from the National Telecommunications and lnfonnation
Administration (NTIA) bued on data from manufacturers. The overall estimate is probably
low given that many ofthe estimates are more than a year old and they come from a partial
list ofPart 15 manufacturers.

The magnitude ofPart 15 interference to Teletrac over the put 3 1/2 years can be aueased
by comparing the number of cues ofharmfUl interf«ence to the number ofPart )S devices
operating in the frequency band in areas covered by Teletrac systems. To estimate this
number, the total number ofdevices in use nation-wide is scaled by the proportion ofthe
population that Teletrae covers. This should be a somewhat conlOl'Vative estimate given that
Part 15 devices are heavily deployed in metropolitan areas such as those covered by Teletrac
systems.

Teletrac's experience provides a high dearee ofconfidence that it can continue to co-exist
with Part 15 equipment without risk ofsignificant interference. Teletrac has designed its
syltem with the realities ofthis spectrum in mind as is demonstrated by its reliability and
performance over the years. Baed on Teletrac's experience, it is clear that the
preponderance ofinterferenc:e from Part IS equip.... il tolerable and will continue to be so.
Throuah cooperation between Teletrac and Part 1S manufKtUrerl, cases ofharmful
interference have been and can continue to be resolved easily and effectively, without FCC
involvement and at no colt to the user.

Teletrae hu not oblel'Ved any trend that indicates the rate ofoccurrence has been increasing
over time. Ifanything, the rate has decreased over the years. Those companies that have
worked with TeJetrac to relOlve interference have endeavored to minimize the potential for
further interference when they deploy new equipment. Teletrae has a110 seen a trend for the
devices used in long rmge video applications to miar- to the 2.4 GHz frequency band and
expects the number ofcues ofhannful interference from these to decline in the future.

Ezpen.ce witIa Part 15 IIIterIe.....ee
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Bltimated U.S. EItimated Number
City PopulatioD CoYMld ofPart 15 Devices

byToIencS ' - Area••
Chicqo 2.2% 135,586

DaUu 1.4% 16.282

Detroit 1.3% 80,120

Bouton 1.2% 73,956

1.01 4.8% 29.5,824

Min 1.4% 86,282

T.... lU% 751,050

Table 2. EsdIIIl_d N...... of Part 15 ..... ill T...... Coverap Areu.

TbeIe are estimates as of mid·1993 and therefore lhc actual number ofdevices in opcnttion today is
probBIy much .....

•• Tbe actual number is probably much larger since this repreIeIlt. the number ofdevices from only one
IDIUUIfacturer.

••• 'Ibis nfcrencc _ that "millions" ofthell devfeelare in operation 10 1 million is used here with
the understanding that the aewal number INlY be scwral tilMl larger.

•

T'" 1. E.1l I ..... N_ber of Part 15 ..... 01902 to 928 aD..

- . IU. Se....

Spread Spectrum 106.500 N'I1A '7nIi..u.y Report OIl Spectrum Reallocation",
p 1994.*

WjreJea Stereo/Vjdeo 300.000 NTIA "PNUr'nry Report on Spectrum Reallocation",
1994.-

CordJeu Telephone 1.500.000 NTIA .............,. Report on Spectrum ReallocaLion",
19M.-

Wirel_ Security 144.000 N'I1A .............,. Report on Spectrum Reallocation",
AIaImI- ReltdeDtiai P, 19M.-

Wi.... Security 82.500 N'I1A~ Report on Spectnun Reallocation",
A1anM • Commercial 1994.-

Field DiJlUJbence 30.000 FCC.~Opinion and Order", GEN docket. 87-
SenIors 389. J_ 12. 1990.-·

WArdell Bar-e:odc 1.000.000 PRDocket 93-61. CoInInenta of the National Retail
.Readen aDd Ponablc PedtraCion. Feb 25. 1994.•--- ton
Molor....ng 3.000.000 PR Docket 93-61. Commontl of Itron. Inc. March 15. 199<t.--

TOTAL 6,10,010

kperieBee witIa Part J5 lilterlerence



AirTCMICb Teletrae 11 J.-e, 1994

IltcIMII« 0/HIIrIII/,,'I,*,!ereltce.

Bued on the large number ofPart IS devices estimated to be operating in the areas covered
by Teletrac and the few cuea ofharmnal interftn..ce that have actually been observed. the
rate ofocculTel1Ce oflwmfi.ll int«ference hal~ about 1 in 15,000. Each cue shown in
Table 3 represents an individual Part 15 device which, due to its deployment and/or proximity
to a Teletrac receive site, hu caused degradation in syatem performance. This harmful
interference hu resulted in reduced coverqe and/or reduced location accuracy for signals
received by the affected site. In each cue, the interference hal b.-. resolved cooperatively
by Teletrae and the Part 15 manufacturer (or in a v«y few cues, the user). In almost all
cases the interference hu been resolved by changins the operating frequency ofthe Part IS
device with Teletrac paying the cost.

Table 3. Iacitl.-ce orH.....r.II.......ce ...... Part IS Devicu.

Part 1S Devices . Total Active Cues of
Equipment in Tclctrac CUClof Cues of Interference
Type/Usc Coverage Interforence Interference Involving FCC

(a) (b) (c) (d)

SpN8d Spoctnam 13,100 I 0 0
Wi.... StetooIVIdeo 36.900 17 2 0
ConOeII Telephones 1'4.500 1 0 0
Wi...Security Alarms • 17,712 0 0 0
hlidenlial
Wi..... Socurity AIarmI· 10.148 0 0 0
e-ctal
Pie&d DiItUl'blDClC SoaIDn 3.690 30 0 0
W....... Blr-e:ode Raden 123.000 0 0 0
IRd PoItIbIo Computers
Meter Relding 369.000 0 0 0.

Total 7S1,_ 49 1 0

PerceBt leo-Ie 0._% 0.1003% 0.0%

Det1nltlonl: (a) =(Total Dumber ofdevioes in U.S.). (Percent ofUS Population covered by Tcletrac)
(b) - Total number ofHarmful Interference cues in all Teletne coveraae areal.
(e) =To&aJ number ofHarmfullnterferenc:c CIICI awaitinl raolution today.
Cd) =Total number ofHarmfullnterfcrcncc cues referred to FCC for resolution.

In no cue hu a user been required to discontinue uae ofadevice other than for the time
required to make the necelIIary modifications or adjustments to the equipment. In most caaes
this is an adjustment or modification that can be completed in a few minutes at the customer"s
premises by the manufacturer or a qualified technician. In lOme cues it is accomplished
throuah a UIOr selectable frequency option. Allhown in Table 3, no case ofharmful
interference experienced to date has required FCC intervention or involvement.

Esperieftce with Part IS Interference
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IDisII rart IS Sir. 1M' Ct'R Harwr. I.....'c.
The incidence ofharmNl interference encountered by Teletrac has been almost entirely due to
industrial or commercial u_ ofPan 1S equipment. The harmful interference that has
occurred hu been cauled almolt exclusively by two types ofequipment:

• lonl-range point-to..point video links

• Field disturbance sensors

The signals trom equipment UJed in these applications can be hannfW to LMS receivers under
limited circumstances for two principal rellOftl: they eitJaer tranllllit continuous sips
(narrowband or wideband) and/or they trantmit ttona antennU placed at relatively hilh
elevatioDl. However. it IiIouJd be noted that even particular devices have only been
hannful when deployed in ciON proximity to a Tel receiver. at relatively hiah antenna
elevations, or when directional antennas are directed toward receive sites. From the data
presented it is clear that there are minimal adverse impacts on the vast majority ofPan 15
users and developers from Teletrac's LMS operations.

Pm- Uttd 'or Bwb:JM H...."II.""....

When Teletrac determines that there is hannful interference occurring at a particular receiver.
it first attempts to identifY the nature ofthe sianaJ; IUCh as ita frequency, bandwidth, duty
cycle, power level, etc. Nat, it determinel the IOUI'Ce of the interference ulina direction
findinl techniques to "..0 in" on the tranamittinl device. IfenoUlh information is available
at this point trom the lipal characteristics and viIual obIervation ofthe device, Teletrac
contacts the manufacturer. If the device cannot be precisely identified. then the user is
contacted to determine what device is being uled (make and model) so that the manufacturer
can be contacted. Teletrac then contacts the manufacturer to reach agreement on how to
resolve the interference.

In almost all cases to date, a mutually agreed upon reIOIution has easily been reached with
Teletrac paying the manufacturer or a representative for the expenae of resolving the
interference. In the cue ofone manufacturer offWd dilturbance ..son. Teletrac has
established an agreed upon rate for labor and material Mel limply provides the Part 1S
manufacturer with a field Ml'Yice request when an n.ferin& device is identified. Teletrac is
then billed by the manuficturer for the costs incurred. In molt other cues. the means for
resolving the interference and the reimbursement of COltS are negotiated on a cue-by-case
basis. The costs are typically between $150 to 5250 per incident (or device). In a few cues
the Part IS manufacturer has aareed to resolve the problem on its own without any payment
from Teletrac. In exceptional cues, Teletrac has replaced the device for the user with a
comparable device operating on a different frequency.

EKperieMe with Part 15 IDterference Pate'



The information presented IhoWI that LMS I)'ItemI can co-edat in the 902 to 928 MHz
frequency band with Part IS devices. The limited ca.- ofim.ference that Teletrac has
experienced over the yean ofcommercially opentiRa itl system in six major metropolitan
areas provides a clear picture ofhow small the potential for harmful interference really is.

Based on the data pre.nted. Teletrac hu shown that its system hu been properly desiped
to operate in the 902 to 921 MHz frequency banet It hu allO shown that Part 1S
manufacturers may continue to develop equipment for this band without fear of mauive, or
even noticeable. disruption due to LMS operations. Therefore the FCC should ensure that
Teletrac can continue to operate its systems under permanent LMS rules.

pap 7
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The types ofPart IS devices that have caused harmfiJl interference have been primarily
limited to two application. (anti-shopliftina and 10. ranp point-to-point links) and within
these applications to only a small fraction ofthe unit. deployed. There has been only one
case ofinterference ot.rved ft'om a consumer device with the remaining cues all being
caused by industrial/commercial devices that either continuously tnnsmit their signals andlor
are in close proximity to T-.uae receive lites at hiP antenna elevations. The total number
of incidents ofhannfW interference encountered by Teletrac over the past 3 1/2 years
represent about 0.006% ofthe installed bale ofPart 1S equipment that operate in its
coverage areas. In light oftheM statistics it is clear that the concerns expressed by the
commenters in the LMS proceeding have been bued on an overstated potential for
interference. It is also clear that the tolerance of the Teletrac system and its receivers to
interference have been underestimated.

Experience with 'art J5 Jmerlerence


